Background: Nightmares are a widespread phenomenon. In comparison to the general population, they occur in mentally ill and especially in traumatized individuals with an increased frequency. Despite the high prevalence, there is no short questionnaire in the German language that is able to characterize nightmares, to differentiate between different nightmare types and to assess their impact on daytime functioning. Objective: The Hamburg Nightmare Questionnaire (HNQ) has been developed as a short self-rating instrument to fill this gap. Method: Psychometric characteristics of the HNQ were evaluated in a sample of 707 German soldiers passing through the standard diagnostics of the Center for Mental Health at the German Armed Forces Hospital Hamburg.
• The Hamburg Nightmare Questionnaire (HAFB) is a new and short assessment tool for nightmares in clinical and research settings.
• HAFB assesses frequency and duration of nightmare occurrence.
• HAFB subscales cover the areas of emotional (e.g. fear) and psychophysiological (e.g. heart racing) reactions, dream content, reorientation after awakening and clarity of dream recall.
• HAFB measures impairment in areas of everyday functioning such as family life or physical performance resulting from nightmares.
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Introduction
Dreams whose negative effects cause an awakening are called nightmares (Schredl, 2018) . Representative epidemiological studies (e.g. Schredl, 2010) describe that up to 5% of the general population suffer from nightmares. This prevalence is strongly elevated in patients in psychiatric treatment (27.7% in patients without a PTSD diagnosis; Swart, van Schagen, Lancee, & van Den Bout, 2013) . The prevalence of nightmares in posttraumatic stress disorder (PTSD) is 50-70% in several studies (see review by Wittmann, Schredl, & Kramer, 2007) . Several studies document an association of PTSD severity and nightmare frequency (Blank, Kelly, Bootzin, & Haynes, 2009; Gerhart, Russ, Hall, & Canetti, 2014) . Posttraumatic nightmares are a diagnostic criterion of PTSD according to ICD-10 (WHO, 2004) and DSM-5 (APA, 2013) and are considered to be emotionally the most intense type of dreaming (Levin & Nielsen, 2007) . Accordingly, reliving of traumatic experiences in nightmares is associated with higher subjective distress in PTSD patients (Freese et al., 2018) . Schreuder and Kleijn (2001) distinguish between replicative nightmares (exact replication of a traumatic event) and non-replicative (symbolic) nightmares (dream content does not repeat the traumatic event, but refers to it by means of the associations of the dreamer). As an intermediate category that depicts elements of the traumatic event as well as deviations, these authors introduced the category of mixed-replicative nightmares. So far, there is no specific questionnaire for the assessment and differentiation of nightmares as well as their effect on daytime functioning in Germanspeaking countries (Pietrowsky, 2011) . In existing questionnaires on sleep quality such as the Pittsburgh Sleep Quality Index (PSQI; Backhaus & Riemann, 1999; Buysse, Reynolds, Monk, Berman, & Kupfer, 1989) or the sleep questionnaires by Görtelmeyer (2011) , indirect evidence for parasomnias can be found with singular items asking for nightmares without distinguishing their genesis or appearance.
A PSQI addendum for PTSD (Germain, Hall, Krakow, Katherine Shear, & Buysse, 2005) specifies the appearance of sleep disturbing events by means of two items. Item 1 assesses the frequency of hot flashes, general nervousness, memories or nightmares of a traumatic experience, bad dreams and panic attacks not related to a traumatic event, pavor nocturnus and acting out dreams during the last month. Individuals reporting posttraumatic memories/nightmares are requested to specify the intensity of anxiety and anger as well as the time of night of the sleep disturbance. The PSQI addendum does not consider the type of relation between dream content and traumatic event. To the best of our knowledge, a validated German version is not available.
Similarly, the Munich Parasomnia Screening (Fulda et al., 2008) contains two items on nightmares but does not allow for a distinction between replicative and non-replicative nightmares. This also applies to the Questionnaire for the Assessment of Nightmares (Pietrowsky, 2011) . The Dream Rating Scale (Esposito, Benitez, Barza, & Mellman, 1999) , which is applied by raters on previously collected dream reports, is designed to detect pathological trauma-associated dream content in soldiers with PTSD. However, this instrument requires considerable time and effort (rater training required; Davis, 2009) . The Nightmare Effects Questionnaire (Schlarb, Zschoche, & Schredl, 2016) assesses by means of six items the frequency of different dream types in adolescents and adults. In a second section, 35 items elicit the effects of nightmares on the areas of emotion regulation, stress and aggression, depression, attention/concentration, anxiety and hyperactivity. Donovan, Padin-Rivera, Chapman, Strauss, and Murray (2005) developed the Nightmare Intervention & Treatment Evaluation Scale (NITE) with the goal of a detailed analysis of the effects of posttraumatic nightmares and the impact of interventions. Since the NITE scale was developed working with American veterans with a PTSD diagnosis and has been shown to be reliable in this patient group, it was translated into German in a preliminary study (Timmann, 2012) adding three items according to the nightmare criteria of the ICD-10 (WHO, 2004) and International Classification of Sleep Disorders 2 (ICSD-2; Happe & Walther, 2009; Mayer, Rodenbeck, Geisler, & Schulz, 2015) . In the German translation, the NITE scale provided similar psychometric properties as the original version, but was not appropriate for a differentiation of nightmare types. Furthermore, there was a very low acceptance of the questionnaire within the population of German soldiers. Item formulations which were perceived as implying personal weakness and the six validity items of the NITE-scale (e.g. 'There have been times I have dialled a phone number only to find the line was busy') evoked strong levels of irritation in this sample resulting in elevated numbers of missing values (Timmann, 2012) .
Development of the Hamburg Nightmare Questionnaire (HNQ)
The instruments reviewed above consider nightmares and especially posttraumatic ones either with a few items only or they selectively focus on specific aspects of nightmares (e.g. as effects on daytime functioning). It was thus the aim for the development of the HNQ (German abbreviation: HAFB) to design a short selfrating scale allowing for the reliable assessment of dream characteristics, subjective experience and resulting impairment associated with the occurrence of nightmares. Furthermore, the HNQ should allow for differentiation of various nightmare types. The items were constructed based on the criteria of the second and third edition of the International Classification of Sleep Disorders (Happe & Walther, 2009; Mayer et al., 2015) . At the same time, the aim was to differentiate between replicative and nonreplicative nightmares. Furthermore, self-phrased items on psychophysiological and emotional involvement, on reorientation after awakening and on clarity of dream recall were constructed. In addition to these items depicting the dream content or the immediate response to it, an additional subscale was developed capturing the impairment on the functional level in different areas during the days following a nightmare occurrence.
An initial review of the content validity was carried out by presenting the test version with 61 items to a panel of experts, consisting of experienced psychiatrists and clinical psychologists at the Center for Mental Health at the Federal Armed Forces Hospital Hamburg, who are specialists in the diagnosis and treatment of PTSD. This test version was presented to volunteer soldiers (n = 200) to check for acceptance. Eight items were eliminated due to missing data and a 53-item version was submitted to a sample of patients from the Center for Mental Health at the German Armed Forces Hospital Hamburg who presented themselves for diagnosis and therapy (n = 129). Principal component analysis was conducted and all items not loading clearly on a factor were eliminated. After these steps, the HNQ with a total of 30 items was considerably shorter as compared to its initial version (Timmann, 2012) .
The aim of the present study is to investigate the psychometric properties of the HNQ and to obtain first indications of its construct validity. In order to test the construct validity of the HNQ subscales, the following hypotheses were generated: It is expected that elevated values in the replicativity subscale are specifically related to a PTSD diagnosis, but not to other psychiatric diagnoses (Wittmann & de Dassel, 2015) . A substantial positive correlation between the reorientation and dream recall subscales is predicted as both aspects differentiate between nightmares (clear dream memory, rapid reorientation; Schredl, 1999) and the phenomenon of pavor nocturnus (hardly any dream memory, difficult reorientation; Schredl, 1999) . Positive correlations are expected for the emotional involvement subscale and the personality dimension of neuroticism (Köthe & Pietrowsky, 2001; Spoormaker, 2008) and with the nightmare impairment subscale. For the psychophysiological involvement subscale a substantial correlation is expected with the personality dimension of neuroticism (Spoormaker, 2008) . It is also predicted that subjects with posttraumatic stress disorder will show more psychophysiological involvement as psychophysiological responsiveness is a criterion for PTSD diagnosis (APA, 2013).
Methodology
The present study was approved by the Institutional Review Board of the International Psychoanalytic University Berlin.
Sample
The psychometric evaluation of the questionnaire was based on anonymized data of all soldiers who passed through the standard diagnostics of the Center for Mental Health at the German Armed Forces Hospital Hamburg from March 2014 to December 2016. Of 1427 eligible subjects, 781 (54.7%) reported having had nightmares. Seventy-four (9.5%) of these were excluded due to missing data within the HNQ. Statistical calculations were performed on sub-samples (March-December 2014 [n = 234] and JanuaryDecember 2016 [n = 473]) as well as on the total sample (n = 707). Splitting into subsamples allowed for independent exploratory and confirmatory factor analysis (see below).
Procedure
The standard diagnostic was performed immediately after admission to the Center for Mental Health at the German Armed Forces Hospital Hamburg by completing a partially computer-based set of questionnaires. Subsequent clinical interviews were conducted by the treating psychiatrists of the department. Diagnostic decisions on ICD-10 diagnoses (WHO, 2004) were made by taking into account the results of standard diagnostics, interview information and observations of psychiatrists, psychologists, physiotherapists and occupational therapists involved in the case.
Instruments

Socio-demographic information
In the context of standard diagnostics, patients' age, sex and educational status were recorded.
HNQ
In the first section, patient's name, age and sex as well as the date of the assessment are recorded (see appendix in supplementary material also). The second section of the HNQ (six items) collects general information on nightmares (screening question for the occurrence of nightmares, duration and frequency of occurrence, reliving of a real experienced event in the dream). Subsequently, the subject is asked to estimate the percentage of replicative, mixed and non-replicative nightmares with the total of these three percentages summing up to 100%. At the end of the second section, the subjects are asked to outline topics or contents of their nightmares. In the third part, 17 items on nightmare characteristics reflecting the five aspects of Emotional Involvement, Psychophysiological Involvement, Replicativity of dream content, Reorientation after awakening and Dream Recall clarity) are presented applying a 5-step Likert scale (1 = strongly disagree to 5 = strongly agree; see appendix in supplementary material). Two items of the replicativity subscale (items 13 and 16) as well as all items of dream recall subscale (items 5 and 10) need to be reversed for calculation of mean values. Thus, higher mean values represent more emotional or psychophysiological involvement, higher replicativity of dream content, impeded reorientation after awakening and a lower clarity of dream recall. In the fourth section of the HNQ, seven items evaluate the severity of the impairment in the areas of social environment, work ('service'), family life, physical and mental performance, mood and everyday impairment overall. A 5-level Likert scale (1 = not at all to 5 = very strong) is used to measure this facet. Due to the content of sections 3 and 4 (nightmare content vs. everyday function level) and differences in response format, these seven items are presented in a separate section of the questionnaire.
2.3.3 NEO Five-Factor-Inventory (NEO-FFI; Borkenau & Ostendorf, 2008) : Costa and McCrae's NEO-FFI is a multi-dimensional personality inventory that captures key areas of individual differences. The NEO-FFI captures these dimensions with its 60 items on five scales: neuroticism, extraversion, openness to experience, agreeableness and conscientiousness. The internal consistencies of the scales are between r = .72 and r = .87 (Borkenau & Ostendorf, 2008) . In this study, only the neuroticism scale (12 items) was considered.
Data analysis
Descriptive and inferential statistics and psychometric analysis were performed using IBM SPSS Statistics version 25. Confirmatory factor analyses were calculated with IBM SPSS AMOS version 23. Based on the 2014 sample, the factorial validity of the questionnaire was examined (exploratory factor analysis [EFA] , principal component analysis with Kaiser normalization and subsequent varimax rotation). The suitability of the data, i.e. the correlation matrix, for performing factor analysis was established based on the Kaiser-Meyer-Olkin (KMO) measure (KMO = 0.873) and Bartlett's Test of Sphericity (Chi-Quadrat = 2213,6, p ≤ .001). The number of factors was determined applying the KaiserGuttmann-criterion (Eigenvalue > 1). Factor loadings ≥ 0.30 were considered for interpretation. Based on the sample of 2015 and 2016 patients, the replicability of the factorial structure was tested (confirmatory factor analysis [CFA] ). Due to differences regarding content and response format (see section 2.3. Instruments), only the five subscales of HNQ section 3 were included into factor analyses, whereas the nightmare impairment subscale of HNQ section 4 was not. To assess the extent to which the subscale values are related to socio-demographic and psychopathological variables, a multiple regression analysis (method: enter) was performed for each subscale with the predictors age, gender, education, frequency of nightmares and presence of a PTSD diagnosis. Due to missing values among predictor variables, 43 individuals (6.1%) were excluded from these analyses. The evaluation of psychometric characteristics and construct validity of the questionnaire were based on the total sample.
Results
Sample characteristics
Sociodemographic characteristics of total and subsamples are reported in Table 1 . There were no significant differences between the two sub-samples with regard to age or education. As for sex, there was a statistical trend (p = .07) towards a larger proportion of females in the 2014 sample. Most soldiers (95.8%) received at least one ICD-10 F-diagnosis. Mean number of ICD-10 F-diagnoses was 1.6 (SD = 0.9, Range = 0-6). Most frequently, diagnoses from clusters F1 (14.0%), F3 (43.6%), F4 (66.1%) and F6 (9.3%) were present (numbers refer to cases with at least one diagnoses from the respective cluster). In 50 cases (7.1%) a tentative or a differential diagnosis had been recorded. Soldiers of the 2014 sample obtained a mean of 1.5 (SD = 0.9) F-diagnoses, soldiers of the 2015-2016 sample a mean of 1.6 (SD = 1.0) F-diagnoses (T = −1.61, df = 500.8, p = .11, unequal variances). As for diagnoses of PTSD, the following picture was obtained: 53 (22.6%) soldiers of the 2014 sample were diagnosed to suffer from PTSD. 
Item characteristics and factorial validity
Factor loadings and item communalities are depicted in Table 2 Table 3 . The emotional involvement subscale has strong correlations with the psychophysiological involvement (r = .59) and reorientation (r = .60) subscales. All other coefficients are small or moderate. The reliability (internal consistency: Cronbach's alpha coefficient) of the individual subscales of the HNQ was in the range .70-.95, whereby values below .80 for both sub-samples are found in the psychophysiological involvement and recall subscales. No substantial differences were found between the two subsamples (Table 4) . Table 5 depicts means, 
Correlates of the HNQ subscales
Depending on the subscale, the five predictors entered into the regression analyses yielded a variance explanation of 2-32% (Table 6 ). The frequency of nightmare occurrence and the presence of a PTSD diagnosis were the two strongest predictors in almost all regression models. Higher age was significantly associated with higher emotional and psychophysiological involvement, more replicative nightmares and greater impairment. The nightmares of male soldiers were associated with greater impairment. Education was not significantly associated with any of the HNQ subscales. More frequent nightmares predicted more involvement, more replicativity, a worse reorientation as well as more impairment. The presence of a PTSD diagnosis predicted more involvement, more replicativity, a worse reorientation after awakening, a clearer dream memory and a greater impairment. Soldiers with PTSD diagnosis had significantly higher scores in the replicativity subscale relative to those without such a diagnosis (M = 3.8 (SD = 0.9, n = 188) vs. M = 2.9 (SD = 1.2, n = 506), T = −11.1, df = 420.3, p < .001, unequal variances). This finding also persists in the multivariate context as demonstrated by the respective regression analysis. In contrast, soldiers with diagnosis of agoraphobia (n = 26; t = 1.2, df = 692, p = .24) or social phobia (n = 19; t = 0.8, df = 692, p = .42) did not differ significantly in relation to the replicativity of their nightmares as compared to soldiers without these diagnoses. Thirteen soldiers with comorbidity (at least two of these three diagnoses) were excluded from these comparisons. The reorientation and dream recall subscales correlated negatively and significantly, but with a small effect size (r = −.24, p < .001, n = 707). The emotional involvement subscale correlated substantially with the personality dimension of neuroticism (r = .43, p < .001, n = 707) and strongly with the impairment resulting from nightmares (r = .69, p < .001, n = 707). The psychophysiological involvement subscale correlated significantly with the personality dimension of neuroticism (r = .32, p < .001, n = 707). Subjects with PTSD diagnosis had higher psychophysiological involvement scores compared to .53 I wake up with heart racing from the nightmare 3.1 1.3 .62 I wake up from the nightmare and am out of breath 2.4 1.3
.62 III Replicativity 3.1 1.2 The nightmares remind me of stressful situations 3.5 1.4 .62 I experience a past situation in the nightmare again 3.1 1.5
.69 I did not experience the situations in my nightmares in reality 3.0 1.4 .67
The events in my nightmares did not really happen 3.0 1.4 .71 IV Reorientation 2.5 0.9 When I wake up, I can think of something other than the nightmare 3.1 1.3 .49
Upon awakening from the nightmare, I know everything is alright Table 6 . Multiple regression analyses of the Hamburg Nightmare Questionnaire subscales (total sample, N = 664). subjects without such a diagnosis (M = 3.4 (SD = 1.0, n = 200) vs. M = 2.7 (SD = 1.1, n = 507), T = −7.7, df = 404.0, p < .001, unequal variances). This finding also persists in the multivariate context as demonstrated by the respective regression analysis.
Discussion
The aim of the present study was to test the psychometric properties of the Hamburg Nightmare Questionnaire and to obtain first indications of its construct validity. Exploratory factor analysis showed a clear pattern of main factor loadings without substantial cross loadings. The replication of this five-factor solution using an independent sample showed a satisfying model fit. The internal consistencies of the subscales mostly reached from an acceptable to an excellent range. Both subscales with coefficients below .8 in both sub-samples (Psychophysiological Involvement and Dream Recall) comprise less items as compared to the other subscales which probably explains their slightly reduced reliability. The item-subscale-correlations of the 17 items in the third part of the questionnaire are consistently high. The values in all HNQ subscales are not influenced by the educational level of the subjects. The finding that nightmares were associated with greater impairment in male as compared to female soldiers could be explained by a greater traumatization severity of male soldiers. Future studies should determine whether the association of higher age and elevated values in four of the six HNQ subscales could be explained by a higher probability of traumatic events due to more service years. The finding that presence of a PTSD diagnosis significantly and strongly predicted scores on all six subscales demonstrates the potential of the questionnaire to differentiate posttraumatic and non-traumatic nightmares in terms of the dominant nightmare type. In this context, it is interesting that, based on a previous version of the HNQ individuals with different dominant nightmare types (replicative vs. non-replicative vs. mixed) could reliably be distinguished from each other (Freese et al., 2018) . Frequency of nightmares was the strongest predictor of impairment in different everyday areas resulting from nightmares. Further research should provide a deeper understanding of the relationship between nightmare frequency and other variables. For example, the association of nightmare frequency and replicativity could be due to the fact that subjects with PTSD diagnosis experience both more frequent and more replicative nightmares.
The hypotheses established to test the construct validity of the subscales were largely supported by the empirical evidence. As expected based on previous research (Wittmann & de Dassel, 2015) , soldiers diagnosed with PTSD have a more replicative dream content than those without this diagnosis, while diagnoses of social or agoraphobia are unrelated to the replicativity of nightmares. This can be interpreted as a direct consequence of the occurrence of replicative nightmares in individuals with a PTSD diagnosis. Instead of the expected substantial positive correlation between the reorientation after awakening and clarity of dream recall subscales, a weak negative correlation (r = −.24) was found. The underlying hypothesis was based on the assumption that persons with pavor nocturnus achieve low values in both dimensions. For the present sample, however, it is unclear whether or to what extent subjects suffered from this disorder. In order to check whether persons suffering from pavor nocturnus actually achieve lower values on these HNQ subscales, a sleep laboratory study including patients with and without this condition is necessary. As predicted, the emotional and psychophysiological involvement subscales correlate substantially with the personality dimension of neuroticism. In accordance with our expectation, greater emotional involvement was associated with more severe impairment in the days after a nightmare. Soldiers with a PTSD diagnosis experience as predicted stronger psychophysiological responses to their nightmares, which is consistent with the diagnostic criterion of psychophysiological hyperarousal (APA, 2013) and underlying psychobiological dysregulations (Germain & Nielsen, 2003; Jones & Moller, 2011) .
The present study is not free of methodological shortcomings, which need to be taken into account for any interpretation of our results. Our study is based on the retrospective analysis of cross-sectional data collected as part of standard clinical diagnostics at the German Armed Forces Hospital Hamburg. The HNQ was developed and reviewed in a military context on the basis of a predominantly male sample. It is left to a study of a civilian sample with a balanced gender ratio to test the generalizability of our results. Since no complete dream reports were collected (for example through the accompanying use of dream diaries or interviews on awakening from a nightmare), the subjective descriptions of the dream content of our sample cannot be independently verified. The indirect access to the object of investigation is, however, a general methodological problem of dream research (Schredl, 1999 ) not unique for our study. Objective data on event-related psychophysiological reactions or on the presence of parasomnias such as the pavor nocturnus can only be obtained by the use of polysomnographic procedures, ideally in the habitual sleep environment of the subjects (Germain, Hall, Katherine Shear, Nofzinger, & Buysse, 2006) .
Notwithstanding these methodological limitations, the development of the HNQ can be described as successful. The questionnaire has convincing psychometric properties and the construct validity hypotheses were mostly in line with the data. Thus, a short tool is available for the assessment of different aspects of both form and content, as well as for the differentiation of dominant types of nightmare in the German language. In our clinical experience, the HNQ proved to be an important and well accepted instrument supplementing trauma diagnostics, which can be used both for therapy planning and evaluation of therapy outcome. Open tasks for future research are the in-depth examination of the validity of the questionnaire, calculation of reliable cut-off values for the recognition of specific psychopathological aspects in nightmares, as well as translations into other languages.
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